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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To execute certain recording and 
reproducing without generating compatibilizing between adjacent layers 
even when an organic material is used as a recording material. 
SOLUTION: An optical recording medium is provided with a recording 
layer containing the organic material as the recording material and a 
dielectric substance layer arranged so as to cover at least one main 
surface of the recording layer. 
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^> 

mmfr±.mmmfcm zklx ±ggmi s n t 
d t *®wik ram** i w&<»%wmfo. 

[»**3] ±EE»JWi* E»S£lwttffl£iv5# 

k 6 »*« 1 GttoXGftttft:. 

J| ±EE«Wi ± (c»fig; £ ft it z t fe #m fc -r £ l*^ 3 ! 

6 ] ±ISSI*«±(-«»l«d5*fi8 $ ftfc - £ 
*»* £ 5 EttaftEttBtt, 

[»**7] ±EE«*»li* *«fe**»»-c*>* 
r <t -r^IS^ 1 EttaftEfttttt. 

[«*S8] ±EEft*t»tt, ■*trBRJ»i-5rt^ 

k l E*<o#E«t* g 

[0 00 1] 

£f£ UTE»BH^tf*E«i)l#^Hi-S. 
[0 0 0 2] 

E»wft4**E»«#<o-a^ 

LT, W;tfi, B9fc*-TJ:5fti6El!*f*-f^^ 1 0 
oasfcnktt/o^ coieGS!*^ i o oj** /? 

Si. 2mm££ft > &»ft&ft<DU-?%ftm&-?Z> 
%m$>J§ 1 0 1 <D-Jj(Dm 1 0 1 a »w3grt» 1 0 2 
#LT45«*EMB*r*U r<o«-»Eft«^±*l- 
If $ftGftiI 10 3, E*M* 1 0 4 RtMSSBt 1 0 5 #M 

[0003] ro*aaJii o ltt, jfe-f, 

i6ES3te^-f** l o OKi^T, JtaiSJiioitt, 
^*W^»i*Sii-Ct^l!flfl«:(E¥t"Cft**rtlil 
0 2 *r*rr*gfi£ LT»J«iFft$. 
[0 0 0 4] iiESlJfer^^^ lOOfi, _bizl>Ufccfc 5 

£f&H*ftfc*9iM i o 1 0>srati o 2wsn 
fcffi±ict»«E»s i o 3-e*>5^r«fe*»»*saJis 

ft, ^ ItffEftJIl 0 3tf+»4EJt*«r#Ltt^ 



E^10 4**ffi*'<y*»U:9rt«U El^ it 
ffiGftJil 0 3&J:tfEiftlll 0 4^*ft*rK±i-Sfc 
40, EMRl 0 4*r«5 J:5^fSW*l 0 5 6 

cfcoT^KSft*, 
[0 0 0 5] r£>££\ MEUl 0 3(1, «x.tf, 

[0 0 0 6] *LT, ^oj:5^»SixfciiES!*r 

«l^T«*©E»Wt4rff5. *tTy^Ty 

#ai8Jf 1 0 1 H^6iMCHI 1 0 3 iiSW*T 
<5 0 cnciv, iiES*^** l o o-efl, ftftft 

[0 0 0 7] EiSii^^m u-if##&*l-c 

5 0 ftK* SS-e*>**ai8lil 0 l^JS^^JR, MS 

loft u— *'*©a^tt*Wc* 4 1 «5 1 

[0 0 0 8] kZ^>X\ »5ST**4, TttV^Ty/gl 
li*3*t**tftU>'XLOMPftNAfc*#< Lt^/f ^ 

h««r/hiUfc*>, X, S«E«®1 0 3fc*astt« 
E«kh9y^OlBBI (h7S'^eyf) *:/hS<LTK 
**ft*rffiabTi^. J:9*»ttlctt, NA^O. 7 

[0 0 0 9] L**Lft#&, NA^O. 7 8W 

2mm<7)5feai8ei 0 lSrftfflLyhigES* 
7^f^^l0 0TU — ^^^ra — ^*N-S^tKjx h 

&^&mM\zmnxL*io Lit&ix^ mzfri. 2 
mmxhzytmmm 1 0 1 zmfot Lx&m-tz&KM 
%"f>{7,^\ oo%im"tz>ztttmmxh<otz 0 

[0 0 10] ZomMZmfr-TZtcMz, iiEMjtr^ 
t LXn. mi 0 C^tJ; Xfil 0 6 S 

51 0 6±{:M^^cSWll0 7h KWSl 0 7 
±fc»**hfc«f«E»Ji 108h ttttEftff 1 0 8 
±H***4ifc3taiBll 0 9 t3&^»fifc$iiSt^ 
BB38Snrt^o r<0Hl Olw^filES^x^^^T* 
lis 3tafflJil 0 9<7)J¥**S!f<-Ci%^fc.a«), NA^ 
0. 7 8£il±«)*t*U>Xl 1 0Srffll^fc5tfy^Ty 
^SSHS:ffl^XE»S4-r-6-t^-C*6. 
NA*0. 7 8£JL±^*ffeU>Xl 1 0 4:ffl^t»&^ 
fi. *affl! 1 0 9 L < tt 1 0- 1 7 7 m m b*t 
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[0011] 

\^ h&KJ:*>i*«E*Wii o 8&mi&irZ> 

L^u*3&5e> x r(o^r«tt»tt, r^a-^^««f 

1-64#tt£#ofc*!\ *®igJ§l 0 9*r#/JM-$B«cffl 

»-r-&ttR«r*r6 0 ::*>fcfc* IftttEftffil 0 8*'ft 
^Wi^^^flC^ltlt 5 ft 
fRGflfcJIl 0 8ir lT«W^ntL$5 0 Lfc 

[0012] ^<7)B8jH*jj|fti-$fe*^, 

mmmmn^mmmm^MLxmm^^-r^mu 

5o L*»L4#e>, x ho t Kn7 7>Oj:5ttWifc 
ffiffllfcS^Ull fif#ESJIl 0 8^^- hfe 
ic J: "9 #jdW6R, SIS 10 6 «>*t»-C*>5»Kds** 

[ooi3] ±aufcj:5 4tt*^ 

[0 0 14] 

**Wfc«6#Efttttttt* *1«»»*IE»*t»fc LT 
^tfEftli:* ±EE«»<&4>4< it>-;*<0±®*« 

[0015] ^±<d j; 5 izffif£Zhti*%mz&zytft 

■Ctt, t«»W s »HlL"Cl*ofcD, E@«* 
[0 0 16] 

:m **W*»fflLfc#E»a#i: LT, ill:^ 
1-J: 5 4iiE£!3fcT>f 1 &JB^TgMH-$, 



[0017] cuoiiES!*^ n*. 

fc, *«2±^Wfc«*«Fixfc. R#J§3, Eftfi4, 
RaftBS&^aiSHeir^bWfiKS^-Ci^o "T4 
iiESftr-f** Hi, a«2«^5>K»«3, 

e»s 4 , mmfcm 5 Rt^^Sxai 6 asis*^ £ 

[0018] Z OilE^ftr 4 * 9 1 VUs *a 

««*©E*at«B«$ixfc«P««»<oS*^tft?ti 
5 0 4*5, iiGSbfex-f lWs^Ttt* E»B4fc: 
>fetL-C»««-§-«rllHl<0^E»-r-6-i:* s -C#, -J.* 

[0019] Jfc-f, r^iiE^*r>r^^ itf)Sl£2& 

tm*fMLTfi*3>t6. irtett, ££2 ft. t>fr 

*6^**-»fft*:/n-t:*t;: J^fERSJxfc** >'< 

SrffifflLfci*m^^n-fe^|cJ:5?g*Six§o t*>t 

4**fe* *«-ett, EfcWftfcflWBt-6 i'- 

2 fcSS $^*&*& J 4^fc«>* £& 2 KftaiSttSrEr 

fc*S&J?#4i^. Z<Dtzib, Sfi2tim 

to^jfe^^^^^ttffl^ixr^^WflBWS^^^i", 

#a«tt*#L4^«»tm*r <b{£ffi-T6 r. £ 

[0 0 2 0] »|R2«:ff»i-*Wcttffl* 

fi2(i, /iey^-^*^ hSrttfflLTJP^l. 2mmT- 
[0 0 2 1] S^2li N ^^^Srffl^fcWtHriHB^o 

/<^-y«r(E*L-C4*^-^atf/Xlitry HJiJ* 
-±ffi±tw«fi8$ixtt^o w«)9*>^-^l4, -± 

EftHi^fiBltSix^u-^OSBrt}*^ LT^ffi^ 

[0 0 2 2] ^fcs EftS£B#fc3ft8iBJl 

6«^e>s«snti/-f*<os«*«riPi±st5fc«) 

W*«»**Jxfc-±iB±t»*Six6. K»«3tt, r 

*j**iiT^6. mmc, fcmsnttPttixi*. 

A 1 s Au, Ag*«)ft|l#»*Sffll^e>iX* 0 R 
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6fc#*U\ tit, :^Ml3lt iEttWfl&'T 
t^f-A^A'y^ hoy*'*? 

*/<s>* y i/^jfcfcj:!) AgSrifil 0 0 nmcDff^ 
-e*«L-CS*tl«3 t LT^6o 
[0 0 2 3] SC, rGQiiESftT^*^ 1 fcJSt^T 

R*Wi3£LTtt, *»fc«tlfc 
SEtt £ ft « J: 5 **W*r*«i-* r t W\, 
[0 0 2 4] iilESat^-r^^ lT(±x 

WJ:5l:ftotKPS, Lfc#oT, K*M 3 fe L 
Tli, iSS^U-f*, fflfctf, SP4 0 0 nml 

[0 0 2 5] £ft?>, J*R^n-fe^S^*ffitt^fftt. 

[0026] ia«Ji4^o^-ctt^-re. ia»s 

*»fl!>#»fe**»»*r«*+*^i:^-e#*. ^E 

-£„ ) ^^fyn-f^y^^Ml^tfS^ 

iifcWH*rtt»-r*w tt^oT, til 2 0nm^ 
<7)E^l4^ffM£ft£ 0 

[0 0 2 7] ^£><*:#, ifefftt, K»«3±fcifflK=i- 

[0 0 2 8] fcio, igES!*^** lC^^tfW 

[0 0 2 9] iWC, ssm#^5R^3Sj@Ji6icov>r 
RMtio J8*ftl5li, 01*. tf, S i02, S i3N4 



#3\ E»B4**fiKUfcS, S i HSVliS 

[0 0 3 0] 3feSiflii6«, «*.tf, SKfl#8Mfc; 

W»*r**Lfc«fc*^*«rBBi«-* r. £ J: t) 

KJ:0Hfl:«tf>R»& s l 0-1 7 7 /im£ft*J:5k:* 
J#£ft6<, *ai8J!6(Z)IKI|[Sr 10-17 7/imi:t6 
:i:iaot, NA^O. 7 8£X±XtbZ>ttW) 

S is J: l>* r ft J: o X t-r Z> f¥£« 
[0 0 3 1 ] 4*5, iiES^-f l -ett, *5Si8* 

[0 0 3 2] &±.<DXo\cMf&ZMzfeUm% s f>(*? 

1 X\±, %m^m 6 IBS! 4 <h <OBa^R«*« 5 
*$ftT*5!J, *Siili6tE»H4i:^*«fcUr^4 
l\ fS(^, 3tSa«6i:IB»a4^365»«L-C^6^, 
^i^l 6 (c^^ » ttS^lkSfbttlBf^EflUI 4 

5 l-J: t) Eftn 4 ^jfeaaff 6 k&tZ r i *«4v^fc 
iC), Efi«4^^fe*«-»^»fflLrU4 5 ±5 4c 

[0 0 3 3] Lfc^oT, dOiiESIftx-f** i-e 
tt, E«B4^««*eT*^tt»4 5cl:*ai<. « 

r(DigE^*r<f lli. 3feSii/i6 ^E^il4 
[0 0 3 4] ^fc, £EH3fc7^*^ 1 H*5^T, 5tS 

-(O^ic^^T'b, E«RJi4+^*r«fellitt-Wj8tB 
1-6rfc**ft<, E»i4<o«IBSrffiT*t^tt««5C 

[0 0 3 5] KS;f*® 5 ^Kfftt, E^il4+(7) 

*«fe*tt»* 3fe»jg* 6 S *4^WtT*>8 

02*»646il«i*l5fc»j*-f6»fr, 5fl*l5^) 

■Win oonma±"e*>a-4* J #*Lir\ 
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[0 0 3 6] tfi&tDtzibiD&tZmft,? t LXs R 
S*8 5Wf^l 0 nm£ LfcftT-f** A, Rfflft 
15cDJ?^£5 0 nmi Lfcftr 4 *t B&tWR«f*B 
5<7>J¥^£ lOOnmi Lfcjfcr** Lfc, 
3fc^**A©W«aWX4rB21i:«U fty^^B 
©BfMWJffcBSfc^U )t7^K.«i^ 

^I4(^t £ft&B2HS4fcSLfc«MI 

tzt><DXfoZ> 0 

[0 0 3 7] B2 0MtKttVX^&. fty*4X9AX 

mx$2>o B3osR»«¥*^e>, ^tm^b 

[0 0 3 8] :^):^^, iiE§S#7^** lfcfc^ 
X, ltm^ii5cOJi:^^^<3r-t6r^lrJ:or, IBM 

4 * <Dimtttt<ommt:m&\zpj±xz s r t a*** 

li, SRRt*i«) WS: 100nmfct5riCJ:o 
X, EM+o*ttttftO»U««||^ISJh H e«5rj: 

[0 0 3 9] ZCX\ B2-B4^Lfe«»«l¥X 

s i.o2d^ft«»«#i5*r«rr*i6iaa!3fc^ 
fcsrktsttc-enftv^ i£mttJi5£ 

«frB 5 lc*«)?>ix5l9^#i»^S^ 
[0 0 4 0] ±» LfciiEMSfrr^ * * 1 XI*. 

M^£|r)± K&2±iCj£MJi3&iaiS:LX 

MB3«ER**#W J fc^. tftfefe. iiEMftT^ 
^^ltLTIi, Sfi2±iC s E&JI4, Kfl;f*Jl5& 
V3fcSiM 6 SftTftS J: 5 Wffcot 

[0 0 4 1 ] Afrttfcli, «T«»«-«r*tfSS»JB 4 iOR 
Kra£«3E+6r£l::J:o-c\ SKE«H4<0R*t* 
*fH*p-r6 R#B3*ES*< fcfc0rB<o 

R*»**i-6i6El!*? f -f 1 rtis-C 



±lzmmirZ>zt&X$Z> 0 ftfe £«)B5li* 
«)B#f**3. 0, ffllllOMJMttfcO. 06^U 
*«Rtf>iSj±ffiS\ B*r« J i. 46X-fcS#7*Xli 

16 5 0 nm©U— J t *«rBJtLfc»**:a*UTlHI 
Lfcig£T*fcSo Lfc^ot, E»S±«f^^-*'*«) 
Rjt«*2 0%Mifc*3ftfcE*S£*>*^Afc*3 
^Ttt, K»B3*EKL4<-Cfc, 
E«B4^J:!)BfaoKlt**r»6riAS-C#, ttXfc 
EftSSSr*3ii--5 £ fc #"C* So 

[0 0 4 2] *fc, iiES*^-<^^ l^*3^ttt, * 
»»»<Dj»fi»*dx«^fc», RJtB3#EBB4<DB 

S»K3^«<rtEfi^^*#*«fbtt4^. 

{Z^ RltB 3 *EKL*t iiES!*^** 

10§«£lg#«Sfcfc, Bit** hft*«l-(S«T-* 

So 

[0 04 3] fcC5TN i^UtilES!*?^** 1 K 
fc^Ttiu E»H4i:36aaJi6i:^Bg{-««ft:B5* 
SEITt-S^l^oX, B«SnS^-f^*lf» 

[0 0 4 4] r^#fi^F»tcJ:6«ffl«*^«iH<oa* 

^EfldS«fc-t-55HErt*«W»*rE«i 4 LT 

^-r^fciSlvC, R*tB3ttAl SrJB^Tl OOnm 
[0 0 4 5] rrX\ lE3£<I*?) 

txDXfc'K ErtlLfc*tt*#tt1*B*r*:*i-»»-e*) 
So t^BBfftt. SBff 

Wttl^tll. 5 X 2. Ot^c rftioOttlC^-t- 

5rH3t«»tt^fct-0. 0 4-cfcSo 4*5, :ft6*» 
e*f43MrtitofW»ifeft if J: oT^fr t) #s t, ^ 
X-^So 

[0 0 4 6] ^©*fla!*T-f^^*»iti-*B*iili, 
jfe-f, 1. 2mmW**T*ttS***ixT4*««2± 
^Al*»64*R«tB3fe*iai-6. ^WJf3li, DC 

»t, attxa*rt**egi#Lfcft, Ar^^io 

Osccm«it'SAll^0. 2Pa^ 
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100nm^J¥^Al^f>4-5Sltg 

[0 0 4 7] 3tfilRl*r«*mS:2. 2. 3. 3- 

r h77^tn-l -:/n/V— /MJ13 0 g/ 1 £46 

ot, E«JI 4 SM)l3^*dt 

»oT«TU *0>8L ^-^x-yyW^lHlte^^S 0. 

0 0 r pm*CLT5»IH««f1-6 0 rixli J: !9 . S»« 

So 

[0 0 4 8] IB^14±(CS isN4^e>*-5R« 

#JB 5 SrflgJSt-T'&o R«<**5I4RF^* h p 

f*l£K£3l£ Lfc&, Ar^^l 8 0 s c cm, N 2 
^^40sccm«it'#Al^i^0. 3P 
aO^Eit^ Z<DftffiX\ Si^-^h^> 

^tf&ftbZ.bfc&V), 120nm^t*S 

1 3 n 4 b 4 3 mmttm *m&-r z> . 

[0049] ^ »^»afcn#«***r-r6ft***r 

CiXldJ:»Jx ie«*4±^10 0/imOJ» 

^-eatasiJBeirJBriii-sri^-c 1 **. 4*5, #aa 

[0 0 5 0] ft*5, K»J|3J:EM|4 &0>NfcJR2a 

RmfW§*Ett1-*IBfc:«4, Slt*3*»j«Lfca, IS 
»«4«r«.fiS:-t**W^, ±»LfcR«*«5*»j*1-5 

14, ±»Lfcw«#«5*:*rit-r*(Riwi*fl!)*#-ett 

ffl-*-*. L^L4#6, 2 ORmft:J§f4, ±3z!!L 

fc*«#Ji5J:9fe*ll|-CJ:^fc«> % f£jmWH2$3 

[0 0 5 1 ] dCT*, ^EfPj^HI«-<sf4:fflt^ciE&Ji^ 
■bf^Wa*. H6fc*1-jt»**rflBlf^XRWi-6. HI 6 
tZTrrtmmXX'iZ, 3fciEfillfl 1 0 £ N fB»fc«#9 0° 

jtEiPiiKi o^aa*ftS:tttti-r-5, aa#*4* He 

-Ne u— fr'JBfiSl 3^6fflJltLfcU-1f L«r^-<T 
1 4lcJ:9««"t--6. ftEfiKl 0#E[pJLT^4 

^m&iz^ u— TL^aa3feft(i0T-*>So * 



er^Rl 0#<B3fcfil 11:^1X4 5° IK^TKIpJLT 

MilO^U-fLOftg, Wx.tf6 3 3 nm£>»fi 
l-» LT A. / 2 £ £ $<B t 4«ttflff ***tf AW L 
it»«)fetta»W^ 9 0° EHE1-5«)T*ttffl3fe*i** 
fcftft. 1"4;b*>, co««Sr«H!3t^^^l-aT 

[0 0 5 2] t^htK »»S*7 f >f^^^*5^T, 15 

4 oBtff *jtoRi M4«BJfr#/h * v Us 
tk*<o»WU/2«J:9<,/haF<4-5fc*, ^Ulgli 
*S<46. £<7>J:54»£\ ^S!*^**lw*5^ 

4=b*>, R«M5 !:3baaJl6 2:«)|fE(c#S=F^ 
[0 0 5 3] El6(^L/c^^[c^^ 

r, ftEfiiHi oofttoutwa!*^ xttmmn 
»fiK*«rr-5K»s:ffl^Taa*»«:»Si-5^, H7 

tr^-f J: 5 1-, R«**KJ:S#fiT#<0»*t;: «£ 
a**^**LT^-6ri:dSj»-5o 4*5, r«>B7fc*5 
1>T, «*ii«iaa3t*S:^LTfe!?, «*« 1 1 <b$7fc 

+ i2i omc&ftz&z 4^-eaa* ufc#£<aaa# 
[0054] in 7 i^tj: 5 mmttm 5 ^4^^ 

(H7*ift»-?^1\ ) (4, aa**^o. 3 38«t? 
R«fttl 5 (B7*3l*jrt* 

1 2 5 nmSft(OI*^J4aa3feft36 s 0. 4 5l:iLTP 

Rmft:ii5(DM@^iit:^^-r5r ^icjiot, ft 

[0 0 5 5] 4*5, mmi%:T*4*? 
<o*46-f\ ±3$tfciiE^r>r^^ 1 fr*5^xtP 

4lC«ffibfc»^W4, fe»tt«ftlM4*Eft«»T-# 
5£fca»&#<BT*#fi^fK E*rlJ:j:*aEi|S:««|i- 
M : FWtf5:il:j:oT, 'h£^Blfr*2£fc*7f* 

[0 0 5 6] 4*5, H6fc»Lfcj»*-Ctt, U-f-'L 

tH«o»**»6it*'e#«. Rmf*H5t 
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6l/-fK*«:5 3 2 nmtU S«Cffl^5^f 
jfc**6 3 3 nmiLfc#* fcWft*S*^U'-'9 s "C*> 

4^\, -f4fo*>* *ISM*iifflLfc3685ftjKflcfcUT 
ft, @8U:^1-*5K> E*Jl4fcSl*Ji3fc<0lBfc« 
m^JP5^iai3:LfcJ:5/^fS^? , crH'^^ 2 0t^o 

[0 0 5 7] ilES*^ 2 Of*. Sffi 

2±{C, SMI 3, ^m*i§5, E«Jl4Xtttte»»Jl 

[0058] fh7t K077 V^^SSE^x &#tJ§3 

^W&lhm-^hs SltJ13«)AI»*H**:*<t**fc 
Wm^fc3*fc»*fctt, Bfaosit**^::*:. 

[0 0 5 9] Lj&>Lft#b, rOii!E^3fer-<^^ 2 0 
Til, S»l3iE§»Jl4fcOPiB^R«flcJi5*:iaKL 
t^Sfc^ f h7t Kn7 7>»iMl3W 

3*EK*ftxir^ftv>»fr-efco-cfc, ^mf^®5(Cct 

[0 0 6 0] *fc, r^iiEll*^^^ 2 0(I*5^"C 



[0061] tc*>r\ *wm. ±a*L 5 
\^ *aiSJi6*tfu ftaai6iiA»e>u— !F**bi 

*#StR2«i^b»jM'SJx*J:54*E*Mt#lc»ur 
W:, Wt»WilEj:9E»i^**ft5#«Mtf»«>*U 

[0 0 6 2] 

wfc«6*E*a#tt. E»ifc**ft6#«tm*» 

fc, E»i + ^»fti"6»«r«*1-5»»^*»1-SJ: 
[BB0>ffiW&K9U 

[Bl] *»Wfc«**Ef»«*«>-«i: UT^i-iifE 
[0 2] fim«§^J¥^£l OnmfcUJtf-f^^A 
[113] »«#J10*^4r5 0nmtLfc*7^^B 

[B5] «»^t*i-6*«ii«)«W4:S«*fc^H 
[06] 36E^^»»^»ffW3l*ttW-r*fe«>^* 

***««i&«rtB-e*>s. 

[0 7] R«ft«ORflCi:jSia3t*i:^B8»«r^-r«Ftt 
[08] *»W^«5tt<0*Ef»K*i:Lr*i-iiEa! 
[0 9] »tt«^6^-*'**rB»1-6«*o*7 f -f ^ 

[010] 3tSigJiS:«r*r6t«*o*f f ^^^^sas»r 

BB"C*>6. 

i igES*^ 2 as, 3 sits, 4 is 

«■« 5 BtttfM* 6%3iM 



(8) 



ttH 2001-155383 



imi] 



[B2] 



[B3] 




101a 



[05] 



0,5 
0.4 



0.1 

0 



0.6- 




0.5- 




0.4- 








0.2- 


S i i i i 


0.1 - 


0 20 40 60 80 100 0 - 



nm) 



[HI6] 



[B7] 




50 1 DO 



[010] 



14 12 




106 




(72)*W# miH **» 

mM^p°pJHIK4tp 0 pJll6Ti 7#35-^ y: 



^MH5p°pJII&tp B pJn6T@ 7#35^- y: 
F 5D029 JA04 LB01 LB02 LB03 NA13 



v JP,2001-155383,A [DETAILED DESCRIPTION] Page 1 of 9 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium included in record film 

by using an organic material as a record ingredient. 

[0002] 

[Description of the Prior Art] Conventionally, the write once optical disk 100 as shown in drawing 9 is 
known as a kind of a recordable optical record medium. This write once optical disk 100 is made into 
1 .2mm in thickness, has the signal Records Department which comes to fabricate a guide rail 102 to one 
field 101a of the light transmission layer 101 which the laser beam at the time of record playback 
penetrates, and has the structure where the laminating of the information recording layer 103, the 
reflective film 104, and the protective coat 105 was carried out above this signal Records Department 
one by one. 

[0003] This light transmission layer 101 is poured in into a cavity, after La Stampa created at the 
mastering process was first attached in the cavity of an injection molding machine, next resin, such as a 
polycarbonate, has carried out heating fusion, and it is produced by pressing this resin. That is, in this 
write once optical disk 100, the light transmission layer 101 is formed as a substrate which has the guide 
rail 102 which comes to imprint the irregularity currently formed in La Stampa. 

[0004] Since the laminating of the organic-coloring-matter ingredient which is the information recording 
layer 103 is carried out on the field in which the guide rail 102 of the light transmission layer 101 
produced as mentioned above was formed and a write once optical disk 100 does not have reflection 
factor with the sufficient information recording layer 103 further, The reflective film 104 which it comes 
to coat with metallic materials, such as gold and silver, is formed by the vacuum spatter, and further, in 
order to prevent degradation of the information recording layer 103 and the reflective film 104, it is 
produced by forming a protective coat 105 so that the reflective film 104 may be covered. 
[0005] At this time, the information recording layer 103 produces the coating made to come to dissolve 
alcohol like for example, tetrafluoro propanol or hydroxymethyl butane an organic-coloring-matter 
ingredient in a solvent, and forms it with a spin coat method using this coating. 
[0006] And the write once optical disk 100 produced in this way performs record playback of a signal 
using the optical pickup equipment of a record regenerative apparatus. At this time, optical pickup 
equipment irradiates the laser beam of predetermined wavelength from the light transmission layer 101 
side through objective lens L at the information recording layer 103. Thereby, record playback of an 
information signal can be performed in a write once optical disk 100. 

[0007] In record playback, it is necessary to form in a position correctly the spot which a laser beam 
comes to condense. Since the light transmission layer 101 which is a substrate produces deformation 
with stress, or heat and humidity especially, according to the inclination of the substrate called a skew, 
the comatic aberration of a laser beam will become big. On the contrary, when the skew of a substrate is 
fixed, the one where the thickness of a substrate is thinner can form a spot with little comatic aberration. 
[0008] By the way, recently, the diameter of a spot is made into smallness, and spacing (track pitch) of 



http://www4.ipdl.ncipi.go.jp/cRi-bin/tran web csi eiie 



12/7/05 



JP,2001-155383,A [DETAILED DESCRIPTION] 



Page 2 of 9 



the recording track which enlarges numerical aperture NA of objective lens L in optical pip rise 
equipment, and is formed in the information recording layer 103 is made small, and densification is 
promoted. More specifically, NA uses objective lens L which is 0.78 or more. 

[0009] However, when NA, for example, uses objective lens L which is 0.78 or more, in the write once 
optical disk 100 which used the light transmission layer 101 whose thickness which was mentioned 
above is 1.2mm, the degree of degradation of the regenerative signal produced by the amount of 
aberration of a spot and this to a fixed skew will appear notably. Therefore, it was difficult to produce 
the write once optical disk 100 which uses as a substrate the light transmission layer 101 whose 
thickness is 1.2mm. 

[0010] In order to solve this problem, as shown in drawing 10 , as a write once optical disk, what 
consists of a substrate 106, a reflecting layer 107 formed on the substrate 106, an information recording 
layer 108 formed on the reflecting layer 107, and a light transmission layer 109 formed on the 
information recording layer 108 is developed. In the write once optical disk shown in this drawing 10 , 
since thickness of the light transmission layer 109 can be made thin, NA can carry out record playback 
using the optical pickup equipment using 0.78 or more objective lenses 1 10. Concretely, when NA uses 
0.78 or more objective lenses 1 10, setting the light transmission layer 109 to 10-177 micrometers 
preferably is proposed. In this case, this light transmission layer 109 is formed by the ultraviolet-rays 
hardening resin coating, or is arranged on the information recording layer 108 through a transparence 
glue line using the plate of transparence using a polycarbonate, a glass plate, etc. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, as mentioned above, in order to form the 
information recording layer 108 with a spin coat method as an organic material used for the information 
recording layer 108, a thing with the property dissolved in alcohol is used. However, since this organic 
material has the property dissolved in alcohol, it has the property dissolved also to the ultraviolet-rays 
hardening resin coating used in case the light transmission layer 109 is formed, or a transparence glue 
line. For this reason, if the information recording layer 108 dissolves in an ultraviolet-rays hardening 
resin coating or a transparence glue line, the function as an information recording layer 108 will be 
spoiled. Therefore, the organic material was eluted in the light transmission layer 109, and there was a 
trouble that exact record playback could not be performed in the conventional write once optical disk. 
[0012] Moreover, in order to solve this problem, it is possible to use the organic material in which poor 
solubility is shown to an ultraviolet-rays hardening resin coating or a transparence glue line. In this case, 
since an organic material does not dissolve to conventional alcohol, it is necessary to dissolve it in a 
solvent like tetrahydrofurane. However, when a solvent like tetrahydrofurane is used, in case the 
information recording layer 108 is formed with a spin coat method, the resin which is the ingredient of a 
substrate 106 will be dissolved. Consequently, deformation and the problem of deteriorating will arise 
[ the guide rail formed in the substrate 106 ]. 

[0013] Then, this invention is thought out in view of the conventional actual condition which was 
mentioned above, and it aims at offering the optical recording medium which can perform positive 
record playback, without dissolving between the adjoining layers, even if it is the case where an organic 
material is used as a record ingredient. 
[0014] 

[Means for Solving the Problem] The optical recording medium concerning this invention which 
attained the purpose mentioned above is equipped with the recording layer which contains an organic 
material as a record ingredient, and the dielectric layer allotted so that one [ at least ] principal plane of 
the above-mentioned recording layer might be covered. 

[0015] The organic material with which the optical recording medium concerning this invention 
constituted as mentioned above is contained in a recording layer is protected by the dielectric layer. For 
this reason, in the optical recording medium concerning this invention, an organic material can be eluted 
and it can prevent that the ingredient which constitutes the layer which adjoins in a recording layer 
dissolves. 
[0016] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/7/05 



. JP,2001-155383,A [DETAILED DESCRIPTION] 



Page 3 of 9 



[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of the optical recording 
medium concerning this invention is explained to a detail with reference to a drawing. Here, it explains 
as an optical recording medium which applied this invention using the write once optical disk 1 as 
shown in drawing 1 . 

[0017] This write once optical disk 1 consists of a substrate 2 which comes to carry out injection 
molding of the synthetic resin, such as a polycarbonate, disc-like, and the reflecting layer 3 and 
recording layer 4 by which sequential formation was carried out on the substrate 2, a dielectric layer 5 
and the light transmission layer 6. Namely, as for the write once optical disk 1, sequential formation of a 
reflecting layer 3, a recording layer 4, a dielectric layer 5, and the light transmission layer 6 is carried 
out from the substrate 2 side. 

[0018] Especially, at this write once optical disk 1, where an objective lens 10 is arranged in the light 
transmission layer 6 and the location which counters, playback of the information signal with which the 
information signal was recorded and recorded is performed by irradiating the laser beam of 
predetermined wavelength. In addition, in a write once optical disk 1 , an information signal can be 
recorded once to a recording layer 4, and the once written-in information signal cannot be rewritten. 
[0019] First, the substrate 2 and reflecting layer 3 of this write once optical disk 1 are explained. A 
substrate 2 is produced using the same resin ingredient as the substrate better known than before in the 
so-called optical disk. That is, a substrate 2 is formed of the injection-molding process which used La 
Stampa produced by the so-called master phonograph record creation process. However, in this 
example, since it is not necessary to make a substrate 2 penetrate the laser beam used for record 
playback, it is not necessary to give light transmission nature to a substrate 2. For this reason, not only 
the resin ingredient currently conventionally used for the well-known optical disk as a substrate 2 but 
the resin ingredient which does not have light transmission nature can be used. Therefore, as a resin 
ingredient at the time of producing a substrate 2, the width of face of ingredient selection is wide, and 
the ingredient which fills various elements, such as a mechanical characteristic, a heat characteristic, 
front-face nature, and imprint nature, can be chosen. 

[0020] As a resin ingredient specifically used in case a substrate 2 is produced, plastic material, such as 
polycarbonate resin, methacrylic resin, acrylic resin, polyolefin resin, and an epoxy resin, is used. For 
example, the substrate 2 is fabricated by the thickness of 1 .2mm using the polycarbonate. 
[0021] When a substrate 2 passes through the injection-molding process which used La Stampa, the 
groove and/or pit train which come to imprint the concavo-convex pattern currently formed in La 
Stampa are formed on the 1 principal plane. Among these, the groove is formed concentric circular or in 
the shape of a spiral on the 1 principal plane, and is used as a guide rail of the laser beam irradiated at 
the time of record playback. 

[0022] Moreover, a reflecting layer 3 is arranged in order to raise the reflection factor of the laser beam 
irradiated from the light transmission layer 6 side at the time of record playback, and it is formed on the 
1 principal plane in which the groove and pit train of a substrate 2 were formed. The reflecting layer 3 is 
formed as a thin film so that a groove and/or a pit train may be covered. Concretely, metallic materials, 
such as aluminum, Au, and Ag, are used as an ingredient of a reflecting layer 3. It is desirable when the 
ingredient which especially contains aluminum at least from a viewpoint of a reflection property is used. 
Moreover, this reflecting layer 3 is formed in the above-mentioned ingredient by which approaches, 
such as an ion beam spatter, magnetron sputtering, or a vacuum deposition method. Concretely, Ag is 
formed by the thickness of about lOOnm by the sputtering method, and it is considering as the reflective 
film 3. 

[0023] Since the laser beam is especially irradiated from the light transmission layer 4 side in this write 
once optical disk 1 at the time of record playback, the laser beam concerned will be irradiated to the 
field which touches the substrate of a reflecting layer 3 by the field of the opposite side. That is, the front 
face in a reflecting layer 3 turns into a reflector of a laser beam. When the front-face nature of a reflector 
is not good, a laser beam may start scattered reflection and may be observed as a noise component. For 
this reason, it is desirable to use an ingredient which serves as front- face nature which was excellent 
after the membrane formation process as a reflecting layer 3. 
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[00?4] Moreover, in a write once optical disk 1, it is in the inclination which uses the laser beam of short 
wavelength for the purpose of high density record, for example, the laser beam whose wavelength is 
about 400nm is used increasingly. Therefore, it is desirable to use an ingredient as the reflection factor 
which was excellent as a reflecting layer 3 to the laser beam of short wavelength, for example, the laser 
beam whose wavelength is about 400nm, shown. 

[0025] As an ingredient in which the reflection factor which was excellent in the front-face nature after 
these membrane formation process, and was excellent to the laser beam of short wavelength is shown, 
Ag, Ag alloy, aluminum alloy, etc. are desirable, and it is desirable to use especially Ag. 
[0026] Next, a recording layer 4 is explained. The recording layer 4 contains the organic material as a 
record ingredient. Concretely, as an organic material, organic-coloring-matter system ingredients, such 
as a cy anine system anc_ ajdithaie^^ can be illustrated. In case this recording layer 4 is 

formed, first, it dissolves in solvents, such as alcohol, and the organic material which is a record 
ingredient is coating-ized. And the recording layer 4 with a thickness of about 120nm is formed by 
drying the paint film formed by the spin coating method after that as predetermined thickness using 
technique, such as spin coating, in the coating (it is only hereafter called a "coating".) containing an 
organic material. 

[0027] Since coating of the coating is directly carried out on the reflective film 3 at this time, it is 
desirable to use a solvent which is not made to corrode a reflecting layer 3 and does not dissolve a 
substrate 2. Concretely, as a solvent, it is desirable to use alcohols, such as tetrafluoro propanol. 
Therefore, it is desirable to select the ingredient which was excellent in solubility as an organic material 
to alcohols, such as tetrafluoro propanol used as a solvent. 

[0028] In addition, although the organic-coloring-matter ingredient is used as an organic material in a 
write once optical disk 1, in this invention, the charge of organic photo alignment material from which 
molecular orientation changes may be used as an organic material by irradiating polarization. 

^[0029] Next, a dielectric layerj and the light transmission layer 6 are explained. A dielectric layer 5 is 
formed so that a recording layer 4 may be covered using ingredients, such as Si02, Si3N4, and A1N. For 
example, when forming a dielectric layer 5 from Si02, after forming a recording layer 4, the sputtering 
system which arranged Si target or Si02 target performs reactive sputtering as sputtering gas using the 

^mixture of gas of Ar+02. 
[0030] Moreover, the light transmission layer 6 is formed by irradiating ultraviolet rays, after forming 
the paint film of predetermined thickness with a spin coating method for example, using ultraviolet-rays 
hardening resin. Concretely, the light transmission layer 6 is formed so that the thickness after hardening 
may be set to 10-177 micrometers with a spin coating method. By setting thickness of the light 
transmission layer 6 to 10-1 77 micrometers, the degree of degradation of the regenerative signal 
produced by the amount of aberration of a spot and this in which NA carries out record playback using 
optical system equipped with the objective lens which is 0.78 or more can be stopped low. 
[0031] In addition, in a write once optical disk 1, a polycarbonate substrate, a glass plate, etc. which 
were beforehand formed in predetermined thickness in the light transmission layer 6 may be prepared, 
and you may form by carrying out the laminating of these polycarbonates substrate, the glass plate, etc. 
through a transparence adhesives layer. 

[0032] In the write once optical disk 1 constituted as mentioned above, the dielectric layer 5 is formed 
between the light transmission layer 6 and the recording layer 4, and the light transmission layer 6 and 
the recording layer 4 do not touch. Temporarily, when the light transmission layer 6 and the recording 
layer 4 touch, the organic-coloring-matter ingredient contained in a recording layer 4 in the ultraviolet- 
rays hardening resin used for the light transmission layer 6 will be eluted. The organic-coloring-matter 
ingredient of a recording layer 4 seems however, not to be eluted in this write once optical disk 1, since 
a recording layer 4 does not touch the light transmission layer 6 by the dielectric layer 5. 
[0033] Therefore, in this write once optical disk 1, the function of a recording layer 4 cannot be fallen or 
spoiled, and an information signal can be recorded certainly. In other words, since it has the dielectric 
layer 5 formed between the light transmission layer 6 and the recording layer 4, this write once optical 
disk 1 can carry out record playback of the information signal certainly, and becomes that whose 
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dependability improved. 

[0034] Moreover, in a write once optical disk 1, even if it is the case where the light transmission layer 6 
is formed through a transparence adhesives layer, the transparence adhesives layer concerned will be 
formed on a dielectric layer 5, and does not contact a recording layer 4. Therefore, also in this case, the 
organic-coloring-matter ingredient in a recording layer 4 is not eluted, and the function of a recording 
layer 4 is not fallen or spoiled. 

[0035] On the other hand, as for the thickness of a dielectric layer 5, it is desirable that it is extent which 
does not carry out elution of the organic-coloring-matter ingredient in a recording layer 4 to the light 
transmission layer 6. When forming concretely the dielectric layer 5 which consists of Si02 by the 
sputtering method, as for the thickness of a dielectric layer 5, it is desirable that it is lOOnm or more. In 
order to verify this, the following write once optical disks were produced and the existence of the elution 
of the organic-coloring-matter ingredient in a recording layer 4 was observed by viewing. 
/ [0036] Optical disk C which set to 1 OOnm thickness of optical disk A which set thickness of a dielectric 
layer 5 to lOnm, optical disk B which set thickness of a dielectric layer 5 to 50nm, and a dielectric layer 
5 as a write once optical disk for verification was produced. The microphotography of optical disk A is 
shown in drawing 2 , the microphotography of optical disk B is shown in drawing 3 , and the 
microphotography of optical disk C is shown in drawing 4 . In addition, the microphotography shown in 
these drawing 2 - drawing 4 photos the front face of each optical disk from the light transmission layer 6 
side. 

[0037] From the microphotography of drawing 2 , the pinhole of a large number formed when the 
organic material in a recording layer 4 is eluted in the light transmission layer 6 can observe as a black 
spot by optical disk A. Moreover, the black spot which shows a pinhole also in optical disk B can be 
observed from the microphotography of drawing 3 . However, to optical disk C, the black spot which 
shows a pinhole cannot be observed from the microphotography of drawing 4 . 
[0038] From this, by making thickness of a dielectric layer 5 into size in a write once optical disk 1 
shows that the elution of the organic material in a recording layer 4 can be prevented certainly. 
Moreover, when a dielectric layer 5 was constituted from Si02, by setting thickness of the dielectric 
layer concerned to lOOnm showed that the elution of the organic material in a recording layer could be 
prevented certainly. 

i [0039] Here, the microphotography shown in drawing 2 - drawing 4 shows an example concretely 
produced using the write once optical disk which has the dielectric layer 5 which consists of Si02. For 
this reason, these drawing 2 - drawing 4 do not show that it is a requirement that the thickness of a 
dielectric layer 5 is lOOnm or more in this invention. That is, the thickness for which a dielectric layer 5 
is asked will differ by changing suitably the terms and conditions of the ingredient which constitutes the 
formation approach of of the ingredient and dielectric layer 5 which constitute a dielectric layer 5, and 
the light transmission layer 5. 

[0040] On the other hand, in the write once optical disk 1 mentioned above, in order to raise the 
reflection factor of the laser beam irradiated from the light transmission layer 6 side at the time of record 
playback, the reflecting layer 3 is arranged on a substrate 2. However, in the write once optical disk 1 
* mentioned above, if the reflection factor of a recording layer 4 is a sufficiently high value, it is not 
necessary to arrange especially the reflecting layer 3. That is, you may be the configuration that the 
laminating of a recording layer 4, a dielectric layer 5, and the light transmission layer 6 is carried out 
one by one, and they come on a substrate 2 as a write once optical disk 1 . 
f [0041] By specifically changing suitably the thickness of the recording layer 4 containing an organic 
( material, the reflection factor of the recording layer 4 concerned is controllable, and even if there is no 
J **** a b out a reflecting layer 3, the write once optical disk 1 which has a desired reflection factor can be 
J built. For example, the reflection factor of the organic film is controllable to 20% or more by choosing 
J the thickness of the organic film appropriately from the relation of the thickness of the organic film and 
/ the reflection factor of the organic film containing an organic material to be shown in drawing 5 . In 
^ addition, this drawing 5 is the result of calculating supposing the case where a laser beam with a 

wavelength of 650nm is irradiated to the optical disk which sets the quenching multiplier of 3.0 and the 
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organic film to 0.06, and comes to pinch the refractive index of the organic film by the glass or the 
polycarbonate whose refractive index is 1 .46 about both the principal planes of the organic film. 
Therefore, even if the reflection factor of the laser beam at the time of record playback does not arrange 
a reflecting layer 3 in the record regeneration system specified as about 20%, a desired reflection factor 
can be obtained by the recording layer 4 which has an organic material, and positive record playback can 
be realized. 

[0042] Moreover, in a write once optical disk 1, since most roles with which a reflecting layer 3 controls 
the heat characteristic of a recording layer 4 since the thermal conductivity of an organic material is low 
are not borne, even if there is no reflective film 3, there is no big change in a recording characteristic. 
Furthermore, since the production process of a write once optical disk 1 decreases in not arranging a 
reflecting layer 3, a manufacturing cost can be reduced sharply. 

[0043] By the way, in the write once optical disk 1 mentioned above, by arranging a dielectric layer 5 
between a recording layer 4 and the light transmission layer 6, multiplex interference of the laser beam 
irradiated can occur and a detecting signal can be increased. Multiplex interference of the irradiated laser 
beam is generated in the interface of the light transmission layer 6 and a dielectric layer 5, when the 
refractive index of the light transmission layer 6 differs from the refractive index of a dielectric layer 5. 
[0044] In order to verify the effectiveness of magnification of the detecting signal by this multiplex 
interference, the rewriting mold optical disk which used the optical orientation organic material as an 
organic material was produced. In this rewriting mold optical disk, the optical orientation organic 
material from which molecular orientation changes by irradiating polarization as a record ingredient is 
contained in the recording layer 4. Moreover, in this rewriting mold optical disk, the dielectric layer 5 is 
formed from Si3N4. Moreover, in this rewriting mold optical disk, the reflecting layer 3 was taken as the 
thickness of lOOnm using aluminum. 

[0045] Here, after a molecule carries out orientation of the optical orientation organic material 
perpendicularly by the incidence of the linearly polarized light at the sense of the linearly polarized light 
and it carries out orientation, it is an ingredient in which a big birefringence is shown. Refractive 
indexes [ as opposed to the shaft of an ordinary ray and an extraordinary ray in the birefringence ] are 
1.5 and 2.0, respectively. Both the quenching multipliers to these shafts are 0.04. In addition, these 
optical constants may change by the production approach of the optical orientation film etc. 
[0046] In case this rewriting mold optical disk is manufactured, the reflecting layer 3 which consists of 
aluminum is first formed on the substrate 2 which comes to carry out injection molding by the thickness 
of 1.2mm. A reflecting layer 3 is formed by DC magnetron sputtering system. In this DC magnetron 
sputtering system, Ar gas is introduced by the flow rate of 100sccm(s), and let the inside of a vacuum 
chamber be 0.2Pa gas pressure, after holding in an electrode holder so that a substrate 2 can be 
appropriately rotated in a vacuum chamber, and carrying out vacuum suction of the inside of the vacuum 
chamber concerned. The reflecting layer 3 which consists of aluminum by the thickness of lOOnm is 
formed by performing DC magnetron sputtering for 5 minutes with lkW power by this condition using 
aluminum target. 

[0047] Next, a recording layer 4 is formed with a spin coat method using the coating in which it makes it 
come so that it may become 2.2.3. 3-tetrafluoro-l-propanol with 30 g/1 to dissolve an optical orientation 
organic material. Fixing on a turntable the substrate with which the reflecting layer 3 was formed at this 
time, and rotating a turntable by 20rpm, a coating is dropped along with the inner circumference of a 
substrate, and after that, the rotational frequency of a turntable is set to SOOOrpm, and is held for 5 
seconds. Thereby, a recording layer with a thickness of 120nm can be formed on a reflecting layer 3. 
[0048] Next, the dielectric layer 5 which consists of Si3N4 is formed on a recording layer 4. A dielectric 
layer 5 is formed by RF magnetron sputtering system. In this RF magnetron sputtering system, 180sccm 
(s) and N2 gas is introduced for Ar gas by the flow rate of 40sccm(s), and let the inside of a vacuum 
chamber be 0.3Pa gas pressure, after holding in an electrode holder so that a substrate 2 can be 
appropriately rotated in a vacuum chamber, and carrying out vacuum suction of the inside of the vacuum 
chamber concerned. The dielectric layer which consists of Si3N4 by the thickness of 120nm is formed 
by performing RF magnetron sputtering for 13 minutes and 45 seconds with lkW power by this 
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condition using Si target. 

[0049] Next, the light transmission layer 6 is formed on a dielectric layer 5 by applying the coating 
concerned by predetermined thickness with a spin coat method using the coating containing ultraviolet 
curing mold resin, and irradiating ultraviolet rays after that. At this time, a spin coat method can be 
performed like the time of forming the recording layer 4 mentioned above. Thereby, the light 
transmission layer 6 can be formed by the thickness of 100 micrometers on a recording layer 4. In 
addition, the light transmission layer 6 can be divided into multiple times, can perform a spin coat 
method, and can also form it as a thick film. 

[0050] In addition, before forming a recording layer 4 after forming a reflecting layer 3 in case the 2nd 
dielectric layer is arranged between a reflecting layer 3 and a recording layer 4, RF magnetron sputtering 
system used when forming the dielectric layer 5 mentioned above is used. At this time, RF magnetron 
sputtering system is used on the same conditions as the time of forming the dielectric layer 5 mentioned 
above. However, rather than the dielectric layer 5 mentioned above, since a thin film is sufficient as this 
2nd dielectric layer, it is formed by 20nm thickness by setting membrane formation time amount as for 2 
minutes and 30 seconds. 

[0051] Here, the principle of operation of the recording layer using an optical orientation organic 
material is explained using the experiment system shown in drawing 6 . By the experiment system 
shown in drawing 6 , whenever [ angular relation ] arranges the optical orientation film 10 between the 
polarizing plates 1 1 and analyzers 12 which were set as 90 degrees, and the amount of transmitted lights 
of the optical orientation film 10 is detected. The amount of transmitted lights measures the laser L 
which carried out outgoing radiation from the helium-Ne laser oscillation machine 13 by the detector 14. 
When the optical orientation film 10 has not carried out orientation, the amount of transmitted lights of 
Laser L is 0. Moreover, when 45 degrees of optical orientation film 10 incline and it is carrying out 
orientation to the polarizing plate 1 1, the deviation side of Laser L rotates by the form birefringence of 
an optical orientation organic material, and detection light is observed. Furthermore, since 90 degrees of 
linearly polarized lights which carried out incidence will be ideally rotated if the birefringence from 
which the optical orientation film 10 becomes equivalent to lambda/2 plate to the wavelength of Laser 
L, for example, the wavelength which is 633nm, is shown, the detection quantity of light serves as max. 
That is, when this condition is applied to a rewriting mold optical disk, the maximum modulation factor 
will be obtained. 

[0052] However, in a rewriting mold optical disk, the thickness of record film 4 is thin, or since change 
of a phase becomes smaller than lambda/2 plate when a birefringence is small, a modulation factor 
becomes small. In such a case, in a rewriting mold optical disk, the multiplex interference by the 
dielectric layer 5 acts effectively. That is, when multiplex interference occurs in the interface of a 
dielectric layer 5 and the light transmission layer 6, the modulation factor can be amplified in the 
rewriting mold optical disk. 
r [0053] When the amount of transmitted lights is measured using the sample which has the same 

configuration as a rewriting mold optical disk instead of the optical orientation film 10 in the experiment 
system shown in drawing 6 , as shown in drawing 7 , specifically, it turns out that the amount of 
transmitted lights is increasing according to the effectiveness of the multiplex interference by the 
dielectric layer, in addition, in this drawing 7 , the axis of ordinate shows the amount of transmitted 
lights, and is the value which standardized as 1 the amount of transmitted lights at the time of [ that there 
h is no **** ] coming out and measuring for the sample between the polarizing plate 1 1 and the analyzer 
12. Moreover, the axis of abscissa shows the thickness of a dielectric layer 5. 
[0054] As shown in drawing 7 , when there is no dielectric layer 5 (the drawing 7 medium wave line 
shows.), the amount of transmitted lights is about 0.33, but when a dielectric layer 5 exists (the drawing 
7 solid line shows.), there is effectiveness of multiplex interference clearly, and when the thickness is 
about 125nm, the amount of transmitted lights amounts to 0.45. From this, by arranging a dielectric 
layer 5 in a rewriting mold optical disk shows that there is effectiveness which amplifies a detecting 
/ signal. Moreover, in a rewriting mold optical disk, by setting up the thickness of a dielectric layer 5 
' suitably also shows that it becomes possible to improve signal amplitude sharply. 
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[00*55] In addition, it is in ** that such effectiveness is similarly acquired not only in a rewriting mold 
optical disk but in the write once optical disk 1 mentioned above. When an organic-coloring-matter 
ingredient is used for a recording layer 4, since the optical path lengths differ when the refractive index 
of an organic-coloring-matter ingredient changes in the state of a record condition or un-recording, 
interference of light takes place, and a signal can be reproduced by observing the modulation by 
diffraction. In this case, when multiplex interference arises, it is because the effectual optical path length 
can be carried in a continuation also when a small refractive-index change is shown, and a detecting 
signal can be amplified as a result. 

[0056] In addition, although it asked for detection luminous intensity by the experiment system shown 
in drawing 6 , without condensing Laser L, the same effectiveness can be acquired also in condensing 
optical system mentioned above, such as a write once optical disk and a rewriting mold optical disk. 
Moreover, as a dielectric layer 5, even if it uses dielectric materials other than Si3N4, the same 
effectiveness is expectable. Furthermore, although laser wavelength used for record was set to 532nm 
and laser wavelength used for playback light was set to 633nm by this experiment system, the same 
effectiveness can be acquired even if it is the laser of what kind of wavelength. Moreover, it is also 
possible to perform record and playback by the laser of the same wavelength. Since the optimal 
thickness of a dielectric layer 5 is dependent on laser wavelength, it is desirable to set it as the optimal 
thickness according to the laser wavelength to be used further again. By the way, it is not limited to the 
optical disk of a configuration like the write once optical disk and rewriting mold optical disk which 
were mentioned above as an optical recording medium which applied this invention. That is, as an 
optical recording medium which applied this invention, as shown in drawing 8 , you may be the write 
once optical disk 20 which arranged the dielectric layer 5 between the recording layer 4 and the 
reflecting layer 3. 

"[0057] That is, a write once optical disk 20 comes to carry out the laminating of a reflecting layer 3, a 
dielectric layer 5, a recording layer 4, and the light transmission layer 6 one by one on a substrate 2. In 
this case, in order to make it not eluted as an organic material contained in a recording layer 4 to the 
light transmission layer 6 which consists of ultraviolet-rays hardening resin, a poorly soluble ingredient 
is chosen to an alcoholic solvent. For this reason, in this case, a recording layer 4 coating-izes an organic 
material using solvents, such as a tetrahydrofuran, and is formed by the spin coat method. 
' [0058] When solvents, such as a tetrahydrofuran, touch a reflecting layer 3 and a substrate 2, the 
metallic material of a reflecting layer 3 may be degraded, or they may dissolve a substrate 2. When 
degrading the metallic material of a reflecting layer 3, a desired reflection factor cannot be obtained and 
desired record reproducing characteristics cannot be acquired. Moreover, if a substrate 2 is dissolved, 
the groove or pit train which were formed in the substrate 2 cannot be deformed and deteriorated, and 
outstanding record reproducing characteristics cannot be attained. 

[0059] It seems that however, solvents, such as a tetrahydrofuran, do not degrade the metallic material 
of a reflecting layer 3 in this write once optical disk 20 since the dielectric layer 5 is arranged between a 
reflecting layer 3 and a recording layer 4. Moreover, even if it is the case where the reflecting layer 3 is 
not arranged, the dissolution of a substrate 2 can be prevented by the dielectric layer 5. For this reason, 
in a write once optical disk 20, it becomes the thing excellent in record reproducing characteristics. 
[0060] Moreover, since the effectiveness of the multiplex interference by the dielectric layer 5 can be 
acquired, the detecting signal at the time of playback can be made to amplify sharply also in this write 
once optical disk 20. Furthermore, the effectiveness of signal magnification can be made to amplify 
more by setting up the thickness of a dielectric layer 5 suitably also in this case. 
[0061] By the way, this invention is not limited to the optical recording medium with which it has the 
light transmission layer 6, a laser beam is irradiated from the light transmission layer 6 side like the 
example mentioned above, and record playback is made. That is, this invention is applicable also to an 
optical recording medium with which the laser beam at the time of record playback is irradiated from a 
substrate 2 side. The elution of the organic material contained in a recording layer by the dielectric layer 
can be prevented like the example mentioned above also in this case, or the dissolution of a substrate can 
be prevented by the dielectric layer. 
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[OQ02] 

[Effect of the Invention] The organic material with which the optical recording medium concerning this 
invention is contained in a recording layer is protected by the dielectric layer so that clearly also from 
the above explanation. For this reason, in the optical recording medium concerning this invention, an 
organic material can be eluted and it can prevent that the ingredient which constitutes the layer which 
adjoins in a recording layer dissolves. For this reason, the optical recording medium concerning this 
invention becomes what was excellent in dependability and was excellent in record reproducing 
characteristics. 



[Translation done,] 
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